The paper delivers original data on specialization in property valuation services in Poland. Its aim is to identify relatively homogeneous groups of property appraisers taking into consideration the scope of services performed by them and the types of clients served. Based on the survey results, it was possible to indicate major models in property valuation services consistent with market applications, which allows us to verify the thesis on specialization in doing business in property valuation.
www.degruyter.com/view/j/remav vol. 27, no. 4, 2019 that companies running real estate valuation services also add new, complementary areas of professional activity. However, these kinds of services, apart from real estate valuation, are not taken into consideration as diversification in a strict sense.
Real estate appraisal services in Poland are conditioned by a number of legal regulations. These formalize the role of an appraiser in various procedures implemented in the real estate market and impose the methodology of valuation depending on the types of real estate, calculated value, market data availability and the purpose of the valuation. Such strong interference of legal provisions in the area of professional activity of property appraisers causes Polish appraisers to categorize their services in terms of clients, valuation objects and valuation purposes (PODMIOTY 2008; UHRUSKA 2009 ).
All the studies mentioned above make an unquestionable contribution to the understanding of general issues related to specialization. However, none of this research is directly focused on specialization in the property appraisal business. There is also a lack of similar research in Poland. Thus, this paper fulfills the identified gap, delivering unique and original data about specialization in property valuation services.
Data and Methods
This paper aims to detect relatively homogeneous groups of property appraisers taking into consideration the scope of services performed by them and types of clients served. By assessing the coexistence of a particular kind of valuation services usually carried out by the researched group of respondents, it will be possible to highlight major models in property valuation services settled by the observation of business practices and verify the thesis regarding specialization in doing business in property valuation.
The data set used in this research comes from surveys conducted in 2018 as a part of statutory research at the Department of Real Estate Economics and Investment Process at the Cracow University of Economics, which were focused on detecting the institutional and economic conditions of running a business in the area of real estate services KANIA, KMIEĆ 2018; NAJBAR, WĘGRZYN 2018) . Property appraisers from all over Poland were asked to fill out questionnaires covering a wide range of issues important to the valuation profession. The data was gathered from practitioners belonging to professional associations of property appraisers throughout the entire country. In most cases, the survey was conducted via an online platform, except for a few questionnaires filled out in traditional, paper form. The overall research sample contains 411 completed questionnaires; however, after the removal of the responses containing deficiencies, 289 observations were finally adopted for the analysis.
A significant part of this survey referred to the problem of the scope of valuation services commonly done by respondents and their involvement level in the property appraisal business. The survey asked if property valuation is (i) the only professional activity of the respondent, (ii) the main, but not the only, profession or (iii) an occasional job. An important element in the study of specialization in the performance of professional activities is the identification of the territorial coverage of the services offered. Respondents determined the spatial range of routine valuations, indicating whether they are limited to (i) the nearest area (nearby administrative districts -Polish "poviats"), (ii) the voivodship, (iii) region (nearby voivodships), or accept orders covering (iv) the entire country. Another set of questions made it possible to distinguish the frequency of valuation types carried out, according to the (i) valuation object, (ii) valuation purpose, and (iii) client types. The answers were provided on a 5-point Likert scale, which allowed for the measurement of the majority of variables tested according to an ordinal scale. The frequency of conducted valuations was defined as follows: 1 (never), 2 (rare), 3 (average), 4 (often), 5 (usually).
A list of variables used in the analysis was divided into groups of respondents according to the territorial extent of valuation services as well as to the level of engagement in the professional activity. The descriptive statistics for respondents' answers belonging to these groups along with statistical tests on mean differences between the groups are covered in Table 1 . The first column contains a list of variables referring to property valuation and customer types. The second includes descriptive statistics of all responses (289); subsequent columns report mean responses for identified groups of respondents with the results of statistical tests on mean differences between groups.
To examine the survey data, we use cluster analysis. In scientific research, cluster analysis is dedicated to determining the natural groupings (clusters) of observations and/or variables. Different www.degruyter.com/view/j/remav vol. 27, no. 4, 2019 kinds of cluster analysis methods have been intensively applied in many areas of scientific research, wherever the classification of data provide a new look into the studied phenomenon (to find examples of the use of cluster analysis see EVERITT et al. (2011) and GORDON (1999) ). It has also found an application in the area of real estate studies (e.g. WHIPPLE 1995; O'ROARTY, MCGREAL, ADAIR 1998; LANGTON, SONG, PURDEY 2008; THOMSON et al. 2013) .
In short, cluster analysis is a multidimensional statistical technique that allows for the division of a large group of objects into smaller and more homogeneous groups (clusters) (REIFF et al. 2016 ). Thus, it is possible to recognize the similarity of the structure of objects and the identification of structure types through the characteristics describing objects in separate groups (MALINA 2004) . Cluster analysis offers two general types of methods: hierarchical and partition. Hierarchical methods of clustering fall into two categories: agglomerative (bottom-up) and divisive (top-down). In practice, agglomerative methods of hierarchical grouping start from each observation being treated as a separate group; then, the closest two groups are combined, and this process continues until all observations will belong to the same group. Differentiation in the agglomeration methods and disparity in the outcomes of cluster analysis are caused by the various manners of joining individual cluster pairs and the distance formulas used in clustering. Opposite to hierarchical agglomerative clustering, divisive hierarchical clustering begins with all observations belonging to one group and then splitting it into two groups, and so on until all observations create their own separate groups. In turn, partition methods of clustering divide observations into a separate number of non-overlapping groups. They require a decision to be made, a priori, regarding the number of clusters (k) which are created by using an iterative process. The most popular partition methods are k-means and k-medians.
Our research strategy approach is twofold: in order to find what the general models of business extent area and to provide the answer to whether or not appraisers specialize in valuation services, we follow a two-step procedure. First, we use the agglomerative cluster method to divide the types of valuation services and appraisers' clients (variables) to find groups of similar valuation services, representing the main models of business extent in property appraisals. We also verify these results by using k-means cluster analysis. Second, we apply k-means partition methods to find relatively homogenous groups of respondents, taking into consideration the frequency of carrying out particular types of valuations and clients served. Source: own study.
Empirical results

Initial analysis of the diversification of property appraisers' activities -survey results
As mentioned before, the analyzed part of the survey covered three groups of questions about: (i) the territorial extent of valuation services usually provided by the respondents, (ii) the forms (level) of appraisers' involvement in the valuation business, (iii) the regularity of particular types of valuation services usually carried out by respondents and frequency of specific types of clients served. The third group of questions included a total of twenty valuation categories (variables), the first six characterize different valuation objects, the next seven relate to different valuation purposes and the last seven -to different types of clients. Answering these questions, respondents pointed out the frequency of carrying out each kind of valuation on a 5-point Likert scale. Table 1 presents the descriptive statistics of the answers and ANOVA statistical tests on mean differences between groups. The highest mean values, calculated based on the answers of all analyzed respondents (Column 3), show that the most frequently valued objects are: residential units, land for development, built-up land with residential buildings, built-up land with non-residential buildings. The most commonly valued purposes are: loan securities and market sales. Among clients most frequently served are: individuals (households) and entrepreneurs (except for developers and banks). Analyzing the same answers within seven categories -four differentiating the spatial scope of valuation services and three describing distinct forms of involvement in the valuation business, we can conclude that, in some cases, there are significant statistical differences in the mean measure results between extracted groups of respondents (Table 1) . Regarding the spatial extent of valuation services, we can observe that appraisers working locally most often serve individual clients. On the contrary, appraisers who operate on a broader area -regionally or nationally, most often cooperate with the institutional clients such as entrepreneurs, developers, and courts. The same applies to certain types of valuation objects and valuation purposes. Professionals accepting orders from various parts of the country as compared to appraisers acting locally more often estimate the value of commercial units, built-up lands, agricultural or forest land, as well as dealing relatively frequently with exceptional kinds of valuation purposes -such as perpetual usufruct fees and expropriations.
The second classification factor is the scope of involvement in the valuation business. The first group of respondents performs valuations as the sole professional activity. The second group of respondents treats valuations as a primary job but expands the range of business by offering additional services, such as property management, real estate brokerage, investment consulting, market analysis, legal advice, services in constructions and others. For the last group of respondents, doing valuations is an additional source of income. Concerning the level of involvement in the valuation business, we find that appraisers who are solely involved in the valuation business, more often deal with almost all types of valuations and clients compared to those professionals, who treat property appraisals as an additional job. For instance, people who do property valuations as an extra www.degruyter.com/view/j/remav vol. 27, no. 4, 2019 job rarely (some of them never) provide services for such clients as banks, courts, and bailiffs.
Finding similarities in valuation services -cluster analysis results
We have begun searching for patterns in the scope of the property valuation business from the clustering of twenty previously analyzed variables, first by using the agglomerative method. The dendrogram presents the grouping of outcomes for property valuation types and clients using Ward's method and Euclidean distance. The tree diagram shows two general groups of similar variables, the first may be described as a housing valuation cluster and the second includes the other types of property valuations. If we look more closely into the second group, we can see that, within it, there are two or three additional clusters. One of them addresses commercial valuations, the next comprises public property valuations, and the final-smallest one -contains judicial valuations (Figure 1 ). According to the results obtained from hierarchical clustering, we picked k=4 to run cluster analysis using the k-means method. The outcomes of k-means clustering have been presented in Table 2 . We received four clusters combining valuations and client types based on their similarity, which reflect the models of property valuers' activity as follows:
(Cluster No. 1) market-oriented housing valuation model -focuses mostly on residential properties and land for development, valuations are conducted for market purposes, often sale and loan security for individual clients;
(Cluster No. 2) market-oriented commercial valuation model -focuses mostly on commercial units and non-residential properties and land valuations for entrepreneurs, banks and financial institutions and developers;
(Cluster No. 3) non-market-oriented judicial valuation model -supports litigation solutions. The primary purpose of these valuations is the division of property, which is strictly linked with clients to whom these services are delivered -courts and bailiffs.
(Cluster No. 4) non-market-oriented public valuation model -associates public properties, public purposes, and public clients. The one exception in this group is agricultural or forest land valuation; however, this kind of valuation model is often connected to the municipal government needs of valuation.
These results coincide entirely with the previous agglomerative grouping outcomes. Moreover, they support an intuitive point of view on the functioning of the valuation service industry providing empirical evidence on the direction of property appraisers specializations in Poland.
Finding similarities in analyzed sample of property appraisers -cluster analysis results
To answer the question regarding property appraisers' specialization in Poland, we applied k-means cluster analysis to discover relatively homogenous groups of respondents, taking into consideration the frequency of carrying out, previously described, types of property valuations and clients served. We run an analysis for total observations (respondents). Four relatively homogenous groups of professionals are presented in Table 3 . Each extracted cluster is described by the mean frequency of the particular types of valuations according to the respondents' declarations. To interpret the results, we take into consideration the mean level of a particular sort of valuation's frequency and its interpretation according to the Likert scale, as well as comparing those mean levels between groups.
Cluster No. 1, covering 61 out of 289 respondents, brings together real estate appraisers characterized by a wide range of activities and the highest frequency in valuing all types of real estate. This group cooperates with corporate and institutional clients, in particular with entrepreneurs, banks, and developers. They also serve individuals and appraise residential properties. The primary purposes of valuations are loan security and market sales. Thus, because of the broadest scope of services offered, this group links all-round appraisers with no clear specialization profile. However, it is worth noticing that, compared to others, these professionals relatively often appraise commercial real estate as well as cooperate with institutional clients.
Cluster No. 2, including 60 respondents, contains property appraisers quite often dealing with all types of real estate, mainly to support litigation solutions. They carry out appraisals mainly for the purpose of property division. Dominating clients for this group of professionals are courts and bailiffs. Their specialization may be referred to as a non-market-oriented judicial valuation model.
Cluster No. 3, with 60 respondents, can be described as a group of property appraisers often dealing with valuations for public purposes like a public real estate sale, setting and updating of perpetual usufruct fees, betterment levies (adjacent fees), planning fees and expropriation. Generally, they provide services for the State Treasury and local government units. Their specialization type refers to a non-market-oriented public valuation model.
Cluster No. 4, is the largest group. It contains 108 respondents, who carry out valuations for loan security more often than others, and quite often for the purposes of market sale. They usually cooperate with individual clients by valuing residential units. The type of their specialization may be described as a market oriented-housing valuation model.
Evaluating the results of cluster analysis, we can see some differences in the directions of valuations performed by the surveyed appraisers. Our interpretation is based mainly on the features that most distinguish each cluster. We find evidence of specializations within the professional activity. Although the differences in the frequency of a particular types of valuations declared by respondents concentrated within the four clusters are quite explicit, does not change the fact that most of the appraisers offer a wide range of valuation services and serve all kinds of clients. www.degruyter.com/view/j/remav vol. 27, no. 4, 2019
Discussion and conclusions
This article aims to examine whether there is a specialization of services in the professional activities of property appraisers in Poland and what type of specialization models we can observe. Based on the survey results conducted in 2018 and covering the answers of property appraisers from all over Poland to a questionnaire regarding a wide range of issues connected to valuation profession, it was possible to pinpoint the major models in property valuation services and to verify the thesis regarding specialization in the business of property valuation. Table 3 Appraisers' grouping and cluster specification by k-means cluster analysis method ( Source: own study.
Firstly, it was assessed whether the manner of conducting professional activity, in terms of the territorial extent of valuation or the level of engagement in a professional activity, diversifies the type or frequency of appraisals carried out by respondents. It turns out that the measurements of the average frequency of valuation types in these groups reveal some significant differences. Increasing the territorial scope of professional activities and combining them with other professions may be recognized as a diversification strategy of doing business. We find that appraisers accepting orders with less territorial limits also deal with more demanding clients and business cases. We can www.degruyter.com/view/j/remav vol. 27, no. 4, 2019 formulate a similar conclusion regarding the second splitting criterion, i.e. the level of engagement in a professional activity. Property appraisers who treat this job as an additional source of income and carry out valuations occasionally rarely cooperate with demanding clients like entrepreneurs, developers, courts or bailiffs. However, due to the lack of a sharp diversity of activities of the above groups, in further analysis, we decided to search for the evidence of specialization in the appraisers' business based on total respondents, not within previously extracted sub-groups.
In turn, to find the answer to whether or not appraisers specialize in valuation services and what the general models of professional activity are, two methods were applied. Firstly authors used the agglomerative cluster method and k-mean method to divide the types of valuation services and appraisers' clients in order to find groups of similar valuation services and represent the main models of a business path in property appraisals. As a result, four clusters combining valuations and client types based on their similarity and coexistence were distinguished. They reflect the models of property valuers' activity, such as (1) a market-oriented housing valuation model, (2) market-oriented commercial valuation model, (3) non-market-oriented judicial valuation model, and (4) non-marketoriented public valuation model.
Secondly, the k-means partition method was applied to find relatively homogenous groups of respondents taking into consideration the frequency of carrying out the particular types of valuations and clients served. As a result, we received four clusters indicating three main directions of professional specialization in the area of valuation in Poland as well as a group of all-round appraisers with no clear specialization profile. These findings are partially in line with the results of the first stage of the analysis.
By conducting the research, it was possible to confirm the presence of specialization in real estate valuation services in Poland, which concerns a significant percentage of professionals, although not all of the surveyed appraisers. In general, property appraisers are diversified mostly by the purpose of the valuation and client type. Identified clusters reflect the areas of the professional activity of appraisers oriented towards supporting either market or non-market transactions. Among market transactions, primary valuation purposes are a market sale and loan security, usually ordered by banks, developers, entrepreneurs, and individual clients. According to the type of property appraised, professional activity fields may concern both groups of properties -housing and commercial real estate. In turn, the valuation services provided in order to support non-market transactions are usually ordered by the courts for litigation solutions and by public entities for public asset management purposes and fiscal matters.
Although the areas of specialization of valuation services are evident, they are indeed not the sole type of services provided by respondents. For profit, most surveyed professionals indicate a wide range of valuations, for different properties, purposes and clients. Areas of specialization usually appear over time as a result of gaining knowledge, acquiring satisfied clients and achieving professional experience.
Finally, our results should be regarded as substantial for the Polish valuation industry. Firstly, we believe that the results will be interesting for academic and educational institutes responsible for educational requirements and the training offered to current and future property appraisers. Secondly, for regulators and professional standards committees, knowledge regarding the specialization of real estate valuation services may become a valuable input in introducing future institutional and legal regulations. Thirdly, the results of our research may be interesting to valuers themselves in managing their business strategy and finding the potential areas of their competitive advantage.
